hexane was shaken with 2 ml. of boron trifluoride etherate, BF3 + (C2H6)20 (b.-p. 124-126°) 
MENDELIAN AND NON-MENDELIAN FACTORS AFFECTING
It was reported recently that the characteristics of a slow-growing straim, called poky, are inherited maternally.' This observation has focused attention on strains which grow slowly on complete medium and which have long been known to appear very frequently in material examined in order to detect nutritional mutants of Neurospora. An indication of the frequency of their appearance can be obtained from some figures taken from the data of Beadle and Tatum.2 Among 8795 ascospores isolated from irradiated material during their study by one of the present authors (M. B. M.), 7049 germinated. Of these, 54 gave rise to strains having easily diagnosed requirements for components present in the complete medium used and, therefore, represented the class of nutritional mutants sought. A much greater number, 489, were distinguishable from wild type because of their slower growth on complete medium. Of these 159 did not grow sufficiently to allow their being tested. The remaining 330 were discarded, either because they grew too rapidly on minimal medium, or because they did not give a well-defined response to the growth-factor mixtures present in the complete medium. Similar figures have been reported by Lein, Mitchell, and Houlahan3 in a description of a variation in the method of Beadle and Tatum.2 The advent of poky has not only aroused curiosity as to the nature of the abnormalities associated with the slow growth of such strains but has also suggested ways in which an investigation of them might be started, namely, by learning the mode of inheritance and by examining the cytochrome system for abnormalities such as those exhibited by poky.4' ' Among slow-growing strains recently isolated and studied, three have been found which show abnormalities with respect to cytochromes. The differences from normal are inherited maternally in one of these strains and as gene mutations in the other two. The four strains, poky and the three to be described here, are all different phenotypically. Ephrussi and his collaborators6 have described, in yeast, a segregational mutant and a vegetative mutant both of which are characterized by the same disturbances of the cytochrome and succinic oxidase systems. A strain of yeast described by Ycas and Starr7 has, in addition to these disturbances, other abnormalities which are inherited as if due to gene mutation.
Inheritance.-The three Neurospora strains were found among single ascospore isolates from a cross of wild type Abbott 12a protoperithecia to wild 1400-4A conidia, both untreated. The spores were plated on minimal medium and examined after about 15 hours of incubation at 250 C. when slow-growing ones were isolated. Strains from six isolates showed maternal inheritance of the abnormalities but since they have not been shown to be different, only one, designated mi-3, will be considered here. (The designation abbreviates "maternally inherited," thus poky is mi-i.) Strains showing Mendelian inheritance of the mutant trait included one arginine mutant and the two nuclear gene mutants described here, designated C115 and C117.
The mi-3 character descends to all progeny of crosses of mi-3 protoperithecia to normal conidia and to none of the progeny of reciprocal crosses, normal protoperithecia to mi-3 conidia. (In designating crosses, the protoperithecial parent will be given first.) Asci Very few spores which had failed to germinate were observed. Occasional wild offspring from mi-3 X wild crosses are attributed, as in the case of poky,I to the formation of a few wild protoperithecia derived from the fertilizing conidia. Slow progeny from wild X mi-3 crosses are thought to be due to late germination or to factors which cause slow growth but are independent of mi-3 since those which were isolated and tested did not behave like mi-3. Crosses of mi-3 X mi-3 gave only slow progeny among 11,318 spores plated as above. Because of the similarities between poky and mi-3 it appeared possible that one is a modified form of the other. In order to learn whether a segregating modifier is involved reciprocal crosses were made between po-1720-1-a and mi-3-2010-1A. Strains derived from the four spore pairs of each of five asci from each cross were cultured at 25'C. in liquid minimal medium in 125-ml. flasks. The lowest, highest, and average dry weights in mg. for each set of 20 six-day cultures are given below. IIn older cultures in flasks and on agar slants, a difference in the growth rates of Cl 15 in poky and Cl 15 in mi-3 becomes apparent, the latter strain being faster. The inhibition of Cl1l5 by yeast extract has been characteristic of all isolates examined but no inhibitory substance has been identified. Flask cultures of ClI 7 in poky were inoculated with small bits of agar containing Inycelium since the isolates have so far produced very few aerial hyphae and conidia. The differences in intensitv of absorption bands due to cytochromes are indicated in figure 1 25'C. oIn imi-linimal imeduiiuI in 125-ml. flasks. The pads were first treated with sodium hydrosulfite. Several cultures of the slower strains were used in order to obtain pads weighing about 30 mg. dry. It will be seen that pokv, Imi-3, anld Cl 15 are rather similar but the dlifferences indicated, betweein cultures of this age, have been consistenlt. The b band is normiial in ini-3, weaker thain normiial in Cl 15, and very weak or Inot visible in poky. The c band is stronger in poky. The changes in poky which occur with increasing age have been described.4 Briefly, older mycelium is inore like that of wild type. This imay be true to some extent, also, of mi-3 but not of Cl 15 anIld C II 7. In Cl 17 the c banid has never been observed; the b band lhas beenl conisisteintly stroinger than normial; aindI the band which imavy cor-respond to thatbf ;cytochrome b1, not so far observed in any strain not carrying C1 17, has always been present. The absorption band of cytochrome a has not been observed in mycelium of this age from any of the strains. A band which may correspond to cytochrome a, is sometimes observed but this has not been consistent with any strain or even with any one isolate. It is usually seen in mycelium from mi-3, however.
With respect to content of cytochromes the characteristics of the recombinants are much as might be predicted from the properties of the individual strains. Cytochrome c is accumulated by poky, mi-3 and C1 15 and both C1 15 in poky and C1 15 in mi-3 show an increased accumulation, the greater increase in C115 in poky corresponding to the greater excess in poky. Since cytochrome b is normal in mi-3, weak in C1 15 and not detectable, by the method used, in poky, it is not surprising to find that this band is weak in C115 in mi-3 and not detectable in C15 in poky. That Cl17 in mi-3 does not differ from C1 17 is not surprising if, as it appears, C117 prevents the appearance of cytochrome c and induces an increase in cytochrome b in cytoplasm which, in the absence of-the mutant gene, is normal with respect to b. On the basis of the characteristics of poky and C1 17 it might be predicted that only cytochrome b1 could be detected in C1 17 in poky. In the few pads which have been examined the a and c bands could not be detected but a very weak and diffuse band in the region of b and b1 could be seen. The band which may correspond to that of a, could be seen also, but it was weak. The behavior of the recombinants appears to emphasize the differences shown by poky, mi-3 and C115. Other differences have been demonstrated by comparisons of enzyme activities, to be reported elsewhere.
Mixed Cultures.-Mixed cultures have been studied in an attempt to learn whether these strains can interact to produce normal mold, but in no case has satisfactory evidence of such interaction been obtained. The mixture of poky and mi-3 was examined in particular since it appeared to offer more interesting possibilities. Different isolates, different conditions, and different means of testing the products (cultures established from hyphal tips and single conidia from the mixture and single ascospores from crosses in which the mixture was protoperithecial parent) were tried but no mold with a growth rate significantly higher than that of mi-3 was detected. It seems possible that the growth rate of a strain arising from a mixture of poky and mi-3 cytoplasms might be intermediate between that of poky and mi-3. Such a strain would be difficult to detect in the mixture.
Summary.-Three strains of Neurospora, obtained from a cross of untreated standard wild types, show differences from wild type in growth rate and in cytochrome content which are similar to those exhibited by the poky strain, previously described. In one of these the character, designated mi-3, is, like poky, inherited maternally and the differences between poky and mi-3 appear to be inherited maternally. 
